Chromatin defects in normal and malformed human ejaculated and epididymal spermatozoa: a cytochemical ultrastructural study.
Cytochemical defects in chromatin were examined by transmission electron microscopy (TEM) after the staining by alcoholic phosphotungstic acid (PTA) of normal and malformed ejaculated spermatozoa from 35 male partners of infertile couples, and in six sperm samples retrieved from the caput epididymidis of men affected by obstructive azoospermia. PTA staining was also analysed in normal ejaculates of fertile men after incubation of the washed spermatozoa with dithiothreitol (DTT) to reduce disulfides to thiols, or with DTT followed by iodoacetamide, a blocking agent for thiol groups. PTA stained 63 (27-100)% of malformed heads and 25 (10-100)% of normal sperm heads (median (range) n = 35; P = 0.0001, Wilcoxon matched pairs test). The percentage of normal heads stained by PTA was negatively correlated with the percentage of heads of normal form, with condensed chromatin and a normal acrosome (Spearman r = 0.75; P = 0.0001), and positively correlated with the percentage of malformed heads after conventional TEM analysis (Spearman r 0.60; P = 0.0001). Staining with PTA in normal heads was not correlated with the presence of non-condensed chromatin in otherwise normal sperm heads evaluated by conventional TEM analysis. In spermatozoa recovered from the caput epididymidis, 15% of normal heads were stained with PTA, significantly fewer than in ejaculated sperm samples (P = 0.014). The reduction of disulfides to thiols was associated with PTA staining of all normal heads, and this was prevented by incubation with iodoacetamide. We conclude that PTA staining of the nuclei of human ejaculated spermatozoa may indicate a defect of chromatin condensation, owing to an excess of free thiol groups. The lower percentage of normal epididymal sperm heads that stained with PTA in cases of obstructive azoospermia compared with ejaculated sperm may be related to an overoxidation of thils owing to the ageing of spermatozoa.